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[Title of the Invention] COLOR FILTER PLATE, METHOD FOR

PRODUCING COLOR FILTER PLATE AND LIQUID CRYSTAL DISPLAY

ELEMENT USING THE SAME

[Abstract]

[Object] Liquid crystal display element becomes worse in

the display quality when it is made for a wide-screen by a

drop injecting method, since picture occupies even margin of

plate to increase a cell gap in a periphery of plate, namely

picture

.

[Solving Means] A color filter plate in which projection

5 in a predetermined size branching on a color filter layer

2 comprised of a plural number of coloring layer and on

light shield layer 3 of color filter plate 1 having a plural

number of light shield layer 3 in a predetermined width is

formed; and the center 5a of projection 5 does not accord

with the center 3a of light shield layer 3 in a width

direction, is used. In addition, the color filter plate is

rubbed in a direction from the center of projection to the

center of light shield layer, on the surface having an

orientation membrane layer.

[Claims]

[Claim 1] A color filter plate that has a plural

number of projection in a predetermined size branching on a

color filter layer comprised of a plural number of coloring
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layer and on a light shield layer of a color filter plate

having a plural number of light shield layer in a

predetermined width; and the center of the projection does

not accord with the center of the light shield layer in a

width direction.

[CIaim 2] A method for producing a color filter plate,

in which the color filter plate of Claim 1 is rubbed on the

surface having an orientation membrane layer, wherein the

color filter plate is rubbed in a direction from the center

of projection to the center of light shield layer.

[Claim 3] A liquid crystal display element that is

equipped with the color filter plate produced by the method

of Claim 2.

[Claim 4] The color filter plate according to Claim 1, in

which the width of projection is smaller than that of light

shield layer.

[Detailed Description of the Invention]

[0001]

[Technical Field of the Invention]

The present invention relates to a color filter plate,

a method for producing a color filter plate and a liquid

crystal display element using the same, which is applicable

for image display apparatus, OA instrument including PC or

word processor, portable terminals, portable IT instrument

and the like.



Hll-248930.doc - 3 -

[0002]

[Description of the Related Art]

Nowadays, liquid crystal- plasma EL display is put to

a practical use widely.

[0003]

Precisely, the liquid crystal display element falls

behind in respect of the image size and screen element

number, compared with CRT, but is outstanding in respect of

the portability due to weight and volume. Presently, the

liquid crystal display element is prepared in about 10 ~ 12

inched - size, having 640 X 480 dots or 600 X 800 X dots of

screen element number to manufacture notebook computer or

word processor and can display properly even if inferior to

CRT in the screen element number.

[0004]

Fig. 6 illustrates a cross-sectional view of color STN

liquid crystal display element in a simple matrix-type of

convention embodiments.

[0005]

[Problems to be Solved by the Invention]

As illustrated in Fig. 6, display electrode 6 is made

on electrode plate 10 orderly. On opposed color filter plate

1, color filter layer 2, light shield layer 3 and further

transparent resin layer 4 composed of organic material for

filtering property are installed and display electrode 6 is
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piled orderly to make orientation membrane layer 7 on these

display electrode 6. The electrode plate made above is

adhered with sealing material 12 printed on at least one

periphery of plate to maintain a gap between electrode

plates by spacer 13 and liquid crystal is filled in the gap

to constitute liquid crystal display element.

[0006]

Recently, type 12 - 17 of screen size is considered in

STN and display capacity SVGA, XGA, SXGA or the like pays

attention to replace CRT for monitors. Further, display

quality is also required to reach a higher level and also

the method for producing the same is being investigated a

lot.

[0011]

[Means for Solving the Problems]

However, conventional liquid crystal display element

that retains a gap between plates (1 and 10) by spacer 13

often causes light disappearance near spacer 13 to decrease

the contrast ratio, a display quality index, since the

orientation near spacer 13 is different from that without

spacer. In order to settle the problem, it is disclosed in

Japanese Patent Laid-open 8-292426 that projection 5 is

formed on light shield layer 3 instead of spacer 12 as

depicted in Fig. 7 illustrating a cross-sectional view of

liquid crystal display element.
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[0008]

Notwithstanding, abnormal orientation remains near the

periphery of projection even if projection 5 is made onto

light shield layer 3. Also, the abnormal orientation portion

14 is affected by a rubbing direction determining the

orientation of liquid crystal. Therefore, it is

disadvantageous in the half of authorized voltage referred

to as counter tank (§#2:) that the abnormal orientation

portion 14 occurring near projection in a direction to

rubbing exit, expands toward picture element portion to

decrease the contrast ratio.

[0009]

In order to settle the above-mentioned problems, the

object of the present invention is to provide a color filter

plate offering a liquid crystal display element displaying

more evenly, a method for producing the color filter plate

and a liquid crystal display element using the same, in the

process for controlling gap by using projections formed onto

a plate.

[0010]

[Means for Solving the problems]

In order to accomplish the above-mentioned objects, the

present invention has a feature to adopt a color filter

plate that has a plural number of projection in a

predetermined size branching on a color filter layer
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comprised of a plural number of coloring layer and on a

light shield layer of a color filter plate having a plural

number of light shield layer in a predetermined width; and

the center of the projection does not accord with the center

of the light shield layer in a width direction.

[0011]

In addition, the present invention has a feature that a

color filter plate is rubbed in a direction from the center

of projection to the center of light shield layer, in the

method for producing a color filter plate rubbed on the

surface having an orientation membrane layer.

[0012]

In addition, the present invention has a feature to

make a liquid crystal display element that is equipped with

the color filter plate produced by the method described

above

.

[0013]

[Operation]

The present invention will be described more clearly

with reference to the attached drawings, Fig. 1 - Fig. 6 as

follows

.

[0014]

(Embodiment 1)

Fig. 1 is a planar view (a) and cross-sectional view

.(b) of a color filter plate in Embodiment 1 of the present
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invention. Fig. 2 is a processing scheme illustrating the

rubbing process in Embodiment 1 . of the present invention.

Fig. 3 is a cross-sectional view of a liquid crystal display

element in Embodiment 1 of the present invention.

[0015]

Above all, color filter layer 2, light shield layer 3

in a frame-shape, and transparent resin layer 4 coating the

same are formed on color filter plate 1 and further display

electrode 6 is made. Besides, projection 5 comprising

transparent resin is formed onto light shield layer 3 in a

predetermined mode and positioned to discord the center of

light shield layer 3. At this moment, projection 5 is made

of negative-type photosensitive transparent resin by

photolithography method. In a preferred embodiment,

projection 5 is adjusted to 10 [J m of angle and 5 (Jm of

height when light shield layer 3 is in 25 [J m of width and

the center 5a of
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projection 5 is made out of joint by 5 [J m from the

center 3a of light shield layer 3 in a width direction.

[0016]

After that, orientation membrane layer 7 is formed to

control the orientation of liquid crystal molecules onto the

color filter plate 1. As illustrated in Fig. 2, rubbing is

accomplished from the center of projection toward the center

of light shield layer, with a rubbing rug absorbing rayon

agent adhered onto rubbing roller 8 (Yoshigawa Gakow YA-20R)

.

[0017]

Furthermore, opposed display electrode 6 and

orientation membrane layer 7 are formed on electrode plate

10 and then treated by rubbing as described above. In a

preferred embodiment, the rubbing angle is set to 240° of

twist angle in the liquid crystal. Then, sealing material 12

is made by mixing glass fiber for gap control use (not

described in Figs) and hardened to make liquid crystal

display panel, after color filter plate 1 and electrode

plate 10 are joined.

[0018]

Finally, . liquid crystal display element is made by

injecting liquid crystal 11 into a liquid crystal panel.

[0019]

The liquid crystal panel made above is voltage-

authorized and the counter tank is examined. As a result, it
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is identified that abnormal orientation portion 14 is

accommodated in light shield layer 3 by deviating the

position to form liquid crystal display element with a high

contrast, although it is observed in the rubbing exit near

projection 5.

[0020]

(Embodiment 2)

Fig. 4 is a processing scheme illustrating the rubbing

process in Embodiment 2 of the present invention. Fig. 5 is

a cross-sectional view of a liquid crystal display element

in Embodiment 1 of the present invention.

[0021]

Above all, color filter layer 2, light shield layer 3,

and transparent resin layer 4 coating the same are formed on

color filter plate 1 as illustrated in Fig. 4(a) and further

display electrode 6 and orientation membrane layer 7 are

made .'

[0022]

Next, projection 5 comprising transparent resin is

formed onto the light shield layer 3 of color filter plate 1

in a predetermined mode as illustrated Fig. 4(b) and

positioned to discord the center of light shield layer 3. At

this moment, projection 5 is made of negative-type

photosensitive transparent resin by SMS|4:^. In a preferred

embodiment, projection 5 is adjusted to 10 [S m of angle and
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5 p m of height when light shield layer is in 25 p m of width

and the center 5a of projection is made out of joint by 5

|J m from the center of light shield layer in a width

direction.

[0023]

Finally, orientation membrane layer 7 on the color

filter plate 1 is rubbed onto the surface from the center of

projection toward the center of light shield layer, by using

rubbing rug 9 (Yoshigawa Gakow YA-20R) absorbing rayon agent

adhered onto rubbing roller 8.

[0024]

Furthermore, opposed display electrode 6 and

orientation membrane layer 7 are formed on electrode plate

10 and then treated by rubbing as illustrated in Fig. 5. In

a preferred embodiment, the rubbing angle is set to 240° of

twist angle in the liquid crystal. Then, sealing material 12

is made by mixing glass fiber for gap control use (not

described in Figs) and hardened to make liquid crystal

display panel, after color filter plate 1 and electrode

plate 10 are joined.

[0025]

Finally, liquid crystal display element is made by

injecting liquid crystal 11 into a liquid crystal panel. The

liquid crystal panel made above is voltage-authorized and

the counter tank is examined. As a result, it is identified
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that abnormal orientation portion 14 is accommodated in

light shield layer 3 by deviating the position to form

liquid crystal display element with a high contrast,

although it is observed in the rubbing exit near projection

5.

[0026]

In the present embodiment, the method for processing a

color filter is not mentioned precisely, but any kinds of

processing can be accomplished within the scope of the

present invention

.

[0027]

Besides in the present embodiment, the rubbing angle is

set to 240° of twist angle in STN mode, but the rubbing

angle can be set to 90° in TN mode to have the same effect.

[0028]

[Effect of the invention]

As described above, the present invention provides a

process for exploiting projections formed on a plate to

control a gap between plates of liquid crystal display

element, in which the center of projection is adjusted to

discord with the center of light shield layer and the

rubbing process is accomplished in a specified direction not

to affected by the abnormal orientation. Therefore, the

liquid crystal display element of the present invention can

be displayed uniformly.
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[Brief Description of the Drawings]

[Fig. 1]

Fig. 1 is a planar view (a) and cross-sectional view

(b) of a color filter plate in Embodiment 1 of the present

invention.

[Fig. 2]

Fig. 2 is a processing scheme illustrating the rubbing

process in Embodiment 1 of the present invention.

[Fig. 3]

Fig. 3 is a cross-sectional view of a liquid crystal

display element in Embodiment 1 of the present invention.

[Fig. 4]

Fig. 4 is a processing scheme illustrating the rubbing

process in Embodiment 2 of the present invention.

[Fig. 5]

Fig. 5 is a cross-sectional view of a liquid crystal

display element in Embodiment 2 of the present invention.

[Fig. 6]

Fig. 6 is a cross-sectional view of a conventional

liquid crystal display element.

[Fig. 7]

Fig. 7 is a cross-sectional view of another

conventional liquid crystal display element.

[Reference Numerals]

1: color filter plate
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2: color filter layer

3: light shield layer

4: transparent resin layer

5: projection

6: display electrode

7 : orientation membrane layer

8 : rubbing roller

9: rubbing rug

10: electrode plate

11: liquid crystal

12: sealing material

13: spacer

15: abnormal orientation portion



(19)B*HH*»Jf (J P) (a) (lDttftttM&ns*

#P*Wl 1-248930
(43)^B ¥$11^(1999) 9^170

(51) Int. CI.
6

G02B 5/20

G02F 1/1335

mam
101

505

F I

G02B 5/20

G02F 1/1335

101

505

^P^F 10-55366 (7DffiPA 000005821

(22)tHMB ¥$10^(1998) 3fi 6 B *R«in*m**njn ioo6#ttk

^Rjunnm^wm ioo6#i&

&* ft

*Ej»n*m**nmoo6*ffi

(74)ftgA #g± If

(54) mwvzm ft^-y-oiz-mfo. ^©#7-7 << ;u*-®K<D$jg£j£RaF-?-<D*5-7 < )\>$-wm:m

(57) am
mm '&&ffiT&T'*wft<DmgkWrsm:?z{mt

12 fc, ffi£<D*Sfr£&3&ttl3*^E;*tt;rc;*j5--

7^;U*-8ffi 1 ±0«JtJl 3±fc«fffi*»6**Bf£0

*#2<D^ig 5 tm&ZtU flOggg 5 5 a ttig

3 ©"fa^TlRlOff^ 3 a t—gcL&VAv—7-f/l/£

-«R*ffll^«. ElRliWI««JBj««nfc±IE*5

(a)

6 fc?€t* ,1 «?*7<A4~£tf,

3 !SJL*

s km

lb)

n n

5a

fuitikfcfc'

2 *V7t**-J|

"3a »ft*»*«



[#fFM*OS!B]

7^l/£-SSLtOiift)i±fc. «!8ft»6**BfSO*

!2ii7lcHcD*ISip)(D*,L.si:-a t^c t $ 11S

[000 1]

^0#^-7^;U*-gffi0«^;&£&tf^0#7

[0 0 0 2]

[$*OSffi] SHS, 777h^f-rx/Wtl
T, ffiH • 7^Xv • E Lr^XTWtf^fflftSfU
*OfB&fegj£</->fcOi:fcoT#T^S„

[0 0 0 3] 00* tf, jSffla^Jg^ttCRTKJt^T,

-YXgfiT'6 40X4 80 KfK Xfi6 0 0x8 0 0

K -y h©B*3&# ttT *5 0 . CRT OB&ttKtt
S&Sff-r-YX7W f: LTffinfcS**5Vf C fctfT*#

So

[0004] HettCOi^ftfetEeiO^W^hU^X
SO*5- S T N«SS^*fOSUS^fKffiH-e*
So

[0 0 0 5] 06tC*5t^T. fffiS&l 0O±ta^m
S 6 nTl/->S 0 »|6l

,r**5-7-f^/*-
S^1±Ic*7-7y;I/^^2, jg}ftf3. ^0±tc¥

KElfcBWI7#«§ji£2ns. C0<k3tc«ifi!tLfcllffi8

StiX^—9-1 3^/TU tfe-^OSfiO^a
fc8]»J;*ftfc->-;M* 1 2 T-B&ftK&go^* -yX*-

2 ) 1 1-248930
2

[0 0 0 6] STNT'til 2 1 7SOBE
+MXtf#*.c,tlTfc'), «^8«tSVGA^6XG
A, SXGA&if&CRTfWe^*-i:LTj£I£
*v ^oa^afitse^tit^fti/^^^^^snT

So

[0 0 0 7]

[^^ft?i*L«t-5 fc-TSSS] LfrL&tffK JE5fc©

10 <fc5*X^-^l 3^/VLSK (1 t 1 0) Ptgo^^-y

7*WcttT^S.fc3fc&B1.S^*?T*«. X"*—9"

1

3 liiaOElRltffgtfX'*—9-OSH,^ i: S fcfc

fc» mt&Mrrzmtcz.'*—9- 1 3«2i-p«»>fttts*

0Utf, 0 7O«pSB¥8-2 9 2 4 2 6^«»cBB^*

—9-1 3©ttfc"JtejI}ttJi3±KaiB5*}B«U ftfl

n^«rs 5 >sa
s
a*^«?A^^nT^So

20 [0 0 0 83 L^L**6, aBW13±teSSB5*««

u ^os^E(p]ffl« 1

4

5e>^#faC#LTft£tt£J$Oo <koT, (WStHi:

nftfns«Eaiino(f^ffifcfevT^e^iao^e>
^tnp*ip]fc4i:ss^E(Rim«i 4t>mm®ft%T'fc

[0 0 0 9] *IB53tt. «±©J:3ftraH£**ifcU
JKfiSaSI^SfiHI©** -y 7*J®{cS«±{c»figL

^;V^-S«oSjg^Rt>-^o*5-7^;i/^-S«
*ffit^S iM i:TS k©T-&So
[0 0 10]

-»^©»^±K:8fllfr&&Sp)?;£©*£;*©3§e

40 ©#&fcH&L&v>Efcfc#gifcl-S:fc-7-7-<7i/*-

[0 0 11] Sfc, ElRj§ietf«/S£nfc±iB*5-7

^04'^5>S7tMO*^|nl'\5e>'^So
[0012] $fc, WESUi^ffiT^e^y^nfciiffi

[0 0 13]

[«wosaso»i6] «t, *mw&mm<Dmmic-o

so [0014] (mmomm i) mi it*mi<D$m<D&



3

igiffim (b) » M2t,s.*mw<D$zm<DMmncistt%7

^yfum^tjjm. 0 3 \t^m<omm<Dmm 1

So

[0 0 15] ff\ *7-7-r;U^-»Kl±tCA7-

sa$ttiM4«j£j£u £sesame *flM-r

5o «6fc3»W3±KaflB«IBj!i'64*S6e5*BBe
©A^-VKUfrSU ?<DtiAtt&^3Q«#rt)©>fi
&i:-aLi5:V->.i:5(cEBUfc,, *©fg, g§E5tt**r

* -Y 7©®tt14a!E8f8i£ffl t 7 * h U V ttte J: t) «fiS

U -Mi:LTffiJt^3<Di|i2 5|tmfC^L^fi5{il

0fim&, 5 (iratU £§*a5©ff4>5 a£S&)fc@

3 ©*S73|6]©<tM>3 a totfL 5 /t m"f ?> LfcffiBlcJ&di

[0 0 16] &fc±JE*?-7*/l/*-S«i±k:«S

i 9 C -5 eyfn-5 8 fcftS t> {-fit fc U-3 1£

(^JII2inlYA-2 0R) £ffll^T, 3SE©*

[0 0 17] -75, ttHS&l OCtt, JtGitSSasS

4 0° k4*J:5e»£bfc. ^c, TftJiPffl©

*7X77^^- (0"t»iaK=SPl8) *®ALfc->-A/#
1 2%Bf$.u t>"7-y -r/u^-g&i twmM. \ 0

[0 0 18] g&»C, J&H'^Wci&II l l^rjiALT

[0 0 19] c5LT{fr£Lfc®B
B
B^*;WcSE£[ftbu

^*ffiPffl!lT'«iSlRl^^ 1 4tfjl,P,tVg>&©©, {£tt

[0020] (rnmwm 2 ) 0 4 \t^m^%mm>
mKm%7\zy?i5&*7ttJ3m. msa^mn

[0 0 2 1] $1*, 04 (a) e^-rjc^fc^-^-f^
2-g« l ±£737-7-1- /l/*-Jf 2. StftJf3RtR-

6. ElR]J»f 7£J&/£Lfc„

C0 0 2 2]^IC 04 (b) (Cjjrfj; Sfc* 5-7-<

>l/*-S« 1 <DffiW3±lcaffi«Bfr&&S$iS5«

©<M>fc-ab*^J:$teEllL;fc. ^©^, ^S5tt

3 ) 4$F»h¥ 1 1 -2 4 8 9 3 0

4

AMU -0tJhLTii^©*a2 5 vmlcttLm&5l,Z

1 0/imft, iSS5/imi:U ^©^LvfcitttJI©*!

7?lRl©*&fcflL 5 /i mf6 LfcffiHteJftSLfc.

[0 0 2 3] *7-7-<;U^-Sffil±©E(p)

Vfi©7ty^9 (aiHJ!)DlY A— 2 0 R) Srfflt^T

^©4^7?fafr £>gftjf©^-ufriRj'N-? try^ffo
fee

[0 0 2 4] -7], 0 5 icjjVf <k ? (CIHigK 1 Ofc

H^y-l'T.hgitf 2 4 0* fc&Sidfc&^Lfc. &
{C, f+77*Slffl©^7X7r^A- (BflEtt*
BS) £i!AL/-">-M* 1 2*J&8U A5-7-<;l/^

-gffil £«S££i 0*HSt>^to^ ->-;Wl 2£

[0 0 2 5] Sftic. «tS/<*^/KJKS 1 1 ££ALT

20 ©7£>yffinffJjT*ttEfog$ii$l 4*^e>n«t>©
©. fitB^-re»Lfca^tC c};'3ig7tM3F,3KltS[$t)T*5

»k M^yh5>7.b(om^^m^m^tir^!i

[0026] ft^mmoymmicis^r, #5-7-i-;i/

[0 0 2 7] $7c, #HSS©fl2fSlC*><<">T, 7t£>^
gtf2 4 0" TSt), S TNt— KfCOVTid^TVS

30 a»«^6tlSo
[0 0 2 8]

[0®©Sj*%i«B^]

40 [01] *%m<D$m<Dmm 1 e*3^s*7-7-<';i/^

-as©¥®0 (a) trnmm (b)

[0 2 ] *%&0$tt0jg& 1 fc*^*7trv^a*
^-ri;g0

[03] *f6W©*^©^ffi 1 Ic^^S^SS^^tF©

[04] *«H©*tt©«»2fc*w-*5irvy55rtt*
^rig0
[0 5] *«n<0«iO^tt2(c«^«ttAS^lR?O
»T®0

50 [06] tj£3KOffiAS^iR?OMia^-rKSH



( 4 ) 1 1-24893

[07] mk<omss^^<om<omaL^twmB

3

4 jEwmnmn

5 5§g

6 ga^Iffi

7 EftJ^Jf

8 ^Ify^D—

^

9 =>\iy9%

1 0 *SSffi

1 1 «S
l 2 *>-/l/#

i 3 x^-U-
i 4 H^BE^H^

6 *****

n n

(a)

.1 «-7<

3 ***

5 ft ft

(b) 5a
i 6

6

2 jb9-7i**-*

[03]

^ILmJIl^l^Tl Iff ;
R

»ri»r>ri«rT|p!^-hrhniy^
j

-

1 2 3

V-*# 12

7 1i Kffitfcfctfi

5

.10 [05]



( 5 ) ftffl¥ 1 1 -2 4 8 9 3 0


